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PRODUCTION OF 80KGF/MM2 CLASS STEEL PLATE HAVING SUPERIOR 
WELDABILITY AND LOW YIELD RATIO 

PURPOSE: To produce an 80kgf/mm^ class steel plate having superior 

weldabifity and low yield ratio by subjecting a slab of a steel with a specific composition to 

hot rolling and then to heat treatments under respectively specified conditions. 

CONSTITUTION: A 80kgf/mm2 class steel plate having a yield ratio as low as 
<80% in a base material and a base material strength of 80kgf/mm^ class 
and also having superior weldability can be produced by subjecting a slab of a steel 
having a composition which consists of 0.07-0.15% C, 0.05-0.50% Si, 0.30-1 .80% Mn, 
0.10-1 .20% Cr, 0.10-1 .00% Mo, 0.01 -0.10% Al, 0.02-0.08% V. and the balance Fe with 
inevitable impurities and in which Pcm represented by 

Pcm=C+Si/30+Mn/20+Cu/20+Ni/60-i-Cr/20-KMo/15+V/10+5B(%) 15 regulated to <0.26% 
to hot rolling and then to heat treatments consisting of normalizing, hardening, and 
tempering under the following conditions: normalizing temp, between the Ac, point and 
950°C, hardening temp, between the Aci fXDint and <Ac3 fx)int and tempering temp, 
between 450°C and <550°C. 

COPYRIGHT: (C)1992.JPO&Japio 



BNSQOCID: <JP 404nOc23A_AJ_> 



BEST AVAILABLE COPY 



C 21 D 9/52 
C 22 C 38/00 
38/24 



® a ^ © 4# 1^ It ( J P ) 



I 0 1 

3 0 1 B 



8928-4 K 
7047-4K 



® n I'l- ii\ m ^1- 
^4- 1 10423 



@tfci A 



®^ m -'F2-229124 

©tb Sn ^2(1990) 8 ^29B 

ifC l^^l^jjU^|IIrf5jjD*j!|llTr{if§mi78- 1 , 1-108 

151 m :^jm»^3D^n(rii^fSiiin-{^ioio#idi 



as « 

1 . tfe 

tt O i£ * I {il R if. It SOh s /mm ' *S iSI *K7. 'Jj 5a 

J* -A ii!: 

W) C : 0. 07— (i. 15 Ve: , S i : U. 0&— 0. G0 >o Mn -0. 3 
n — l.CO%. Cr: 0. 10— I . 2C»?T. , Mo: 0.10--]. 00 
■t'. , A 1 : :i. «> i —0.10 :h . V : 0. 02*^ 0. OS 5c ^ S' W b 
, T Sri F rni?:'* 0. 26 ii' T T . SE Fe 4: C»= ^ B 
T rrt: 19 A* 'c* ffl )t ^ *^ ftS K ^'i U \u T £ 
a ^ ifi T t :i j: T . 01 f i n p: i • r S O % \-l T 
fti; t ■ Fif. Jt c s eoh e f /ram - i'i;. <.r^ f5 11 5* ^l- W T 
o C t ^0-4^5? <i: T ^-^ IX fiE n {£ Hit tt SOkg 
f / mm * iS 52 i2 >j » 

B^-i m ?7>i : s -v. t /fc A .11 -r <a # t >' L 
i:i L . 

ifi w «E» L 7^ : AC 1 .-i?: i>i Ji 950 v.: t( T 
l<i A TV iS . .sc. Jsi -fe At , '.s :h iA 



•2' C :0. (17 — 0. I5?n . Si : 0. 05—0. f.(:?t . Mn : 0. 
U — i . S'l yo , ::r : 0. 1 0— I . % , Mo : 0. i fi— ] . 00 
M : C. ft I — tl. 1 0% .. Sh : 0. 00?:— 0. C2;i f<v: !5r ^• 
^TL, TSa Pcm^'^O. 2€?f')M"K -C . »£J?t.Fe Jt. .^f T 
^ iB ^ ini I'.'- ® .i-t ^ *!v liJI l£ Jit L ?: . r 

o *v g >tr .Wfe T 1 ^ (1 Jt J 1 v • r so --i 

J^;. T Oj ifc - It t , H 0 h R f / nan. ' *K :0 lii U 5$i K 'r 

w -r o 1 1 ^ *¥ i: r 5 (5; m tfe <^ ^s n jg-. f.'^ {+ it 

80K*«f/mm' mm*^. ^' Slit JJ i^o 

am;'? : Jfe % u 'b L+ -ijfd..?-, n i« & ^- 1 

ttAn,ii(£ : Ac. tiJiAca 

■J.<1 a i, >■ L ia IE : 450 'C Hi ± f,r.O 'C Hi 

P c in = C T S 1 / 3 0 1 M u / 2 0 K u / 2 V t + N i / G 0 + C r / C' 0 

+ Mo/io-y/io-:.t < 5*:) 
C • y . 07 — 0 . 15 r^* , :^ i : «» • 05— :j . 5f; ?; , : o . :- 
0 -i.SO:^i;. Cr : 0. 10-1. 2?:^^ . I. 'iO 

«#.^.. Al.o. :m ICi-::. V O. 03;^ . Nl. i. •» 

147 — 



BNSDOCJD: <JP 404n0423A__l_> 



()5--0.02G >r,<r-^--^u. T2ci Piiii,-'j< 0. 2696 t/. T T 
> 5£SnFefc- cJ: c»=7^S T^<at?^.> '-3 fi5 M- i-^^fif, 
S-'^LizWi. TSdO«!';«igi^:;;6T C i: i: J: r> T, 

I 80K K/,T<C(t?:i^fif «t it c . 30 kgf/ 
mm' CD © tt -Jffe IS ^ ^ -r '3 c > ^ <5t c T o m 
14 o « n iik fc'M^ It S 0 K g f / m in ■ fiS tg O S i2 :^ ?i- 

«S 3!E :?? jfc : *2 t •i^ L - m A fi + ^JS g >' L 
; : L . 

§^Si t <S L^lt ; Ac , til ± 050 'C 1^ T 

f/iAnja/S; : Ac. .*:tJ.JiACi ."^..^ift' 

tts § t c Lisis: : -150 ru^ ±550 

P c in = C ♦ I / 3 fi t M n / 2 0 f C u / 2 0 ♦ N i / 6 0 f C r / 2 0 
-r MO/ I5 + V/I0 + 5E C9t'; 

Cu:0.05 — 0. SOSt, .\' i ,: 0. 20— 3. 00 5^ , R-.O. 
0003— 0. 0020?t,\ Ti :0. 003— n. 020 96. Ca: 0.001 

iB i^: CD (f n iz (gift* f:^ It SOKg f /mir.- fii ffl If^ ^ IS i£ 

- 3 - 

jS ^ O tjn *v A n (O '; ft^(.>UAr, .^.w 
Jb © iS 4> O ® m 1ft A n <DQ> t Ac.-^.^t^tW 
O jg BE T- O % t ( T ) t ^m^^^i}- <hfs ^'<t<L 

Ac.-^.^HSC) tr^C^nXtX (Q- ) ^- i5 T rr 

T{ftfiSfST ?£:ia:;:flf n-5 7 X ^ >r hr><ffl»i^(r 

c (7^ J: o ."'a , B JSi <i J: T n 6 lanf; Jt 

tli, ^ ^ iZU ^i:.^ -PrUT, Jfi i8 «!K7> $ ^» >U- -5 K 

, i« ^tr «o ^fir ;i3c :i/ i5 fj^ r ^ c <L- o ^ — fi o 

«5 5* ^ 30kg f /ma.' «i T f £ F/t it it O ffl O M 3fe 

Vir- LUf3i'h. IB it O Q -;- Q ' -r T ftfc 4: o T 

- 5 - • —148 



#153^ 4-JI0423(2) 

( ± C- ^1] m 5r 5^ ; 

hgf /nim* fflS SB ® ffl 26 :?3 iB IS Jrii'J L . 3? L- •: it . .^z 
mV^.^^niz iS: W i^t tt 30kg f /mm- ^ \&. -Tj U it TJ 
G :i Rfl T 'ti i> CD T- ft' o s 
( SI; <D J$i ) 

5 fiOKef/mm^ t'! Jt O i« 2a i??? ^li ,0 ^ W. 
. > 9 . ^ 5g . > 7, I y y u V- ir fig m o -fl T 

^ . «s A n«! L .'I ^ -T. r V n. -r > -.r -< ^ 

^ 'n: -< i- -< h f CO tip \% <T) i u ^ «^ o Ci. 
m rfi t T V ^ ^ ^ ^ c U {+: y :;| 5- 5 

> n^ii759056iiIJ-_ v« ; , Sy E JJi nS ^;H- ->? r /"i 

ii: >^ , mmm i5 :: n l. t li is; is tb , x :^ > 
fl: O 3? -1^ .r?- 551 ^ 0 cd 5 1) K q f /.niti ' St}>. m > *i . ^. 
0 i-li K ^ I • 60h g f /inra * -tR m -r tfi IH U J: -) c T c. 
!» a S 0 , F* tt ^ SO?ti Jij!. T iz f£ aP. U GOKg 
f /mm= iSL ffl .'i^ 3? 3}c ^ n 6 J: .'l U 0 



- 4 - 

. SMltgt/mm' fc«f£*Z>yS ^ il U OH I ^Litfg: 
«?E (S T -o «!; ( r !i , -^ -f h CD fig E • ^ ^ t O 

kgf /rom ' as CD ttt ^ J: 0 {!' s'i t ^ ^6 

.. 80$t; i^;. T C -h j5r iz iS: i-f'>iitit't''A^Zttt^^ 
T^V <: 355i4IK<l:^ c /- 26 (i afe 7c?S cr>i« * j- 
«}: 4 f§ m 14 O ft >h n U ' t » ■? Pol® 

t: t tvf ^i4 t o Vol . 3. No. 3( I 990> 

-306(i{J. f <&5*i>:JtH T 7 0 OHiVftj cUT> 

70kgf /rato' fl> CD K T ^. 0 . S , cD |5fe It fi 
81.5915T-, -^K, IBfe<>Ut i: t + ^-T V i><DTl±ni.^J- 

iiJ.±. i^-<-fi J: r, iz^ 30kg f /ram' W 3? S6 ?fi Sfl 
u a . ^S.iKt (Ir. R. {r.h:^W.t2 m.A. f' i> O (i < 
, :*:56fl;ift, SOkcf /mm' fJI- cD 53 !» K 'Ji? X» 

fl3 m « i > T . 8« Uit T <D + (ft Oc tt (5£ i-S 
L?'iiStSt4<Dft*i ^'-fffiWI^iJtaOkgf. mm' ^ffl IS- iD 

- fi - 



BNSQOCID: <JP 4041 10423A_L> 



( Jffi IE « & r ^ O 31 K ) 

111' 3? m r o Ai> 5: ri»F 5^ if -T. o ^ O ^ « 
, M «£ Q + Q • -i- T :r. 4^ o T . f£ tt: iJi 
?ar o-kTJE^I'U- 0 + Q* ■ Q : yt-:7. 

-r-f-i \- iHf:^ '^O^nAn. Q' : r fll ry- ^ O «J 

A n. ) ^- N + Q • CO »v i'i S ( N : Ac , ± 950 

"c Jii T r «t § L- .. c ' : — ffi 1 A 7^f^ »b o m a 
.n> c r -=> c i: 11 J: T . ai^tir tiiffl $ nT I ^ 

o80kef/om» fii as IE t fB| » CD PcmT, SOkgf/oim' 
*J!>. 34 5t i 8 0 ?6 Jii T O {£ K f ^ it *- 5^ a U * i- 1 ^ 

7 rir a 1- ?4 T ?r. ?g nrj :c 3! o 6 o T A ^ jfe ^ 

•yi # u "C :i ^ t 'if -? .V . % A n x- ii ;^ 

35 J C:0.07— 0. iSSti. Si:0.05-0.GO 

%^ Mn;0. 30 -K30?«. Cr : 0. 10— 1.20$<, Ho: 
0.10— LOO 96, AI.O. 01 — 0. I0«. V:0.02— 0. 03 



lii 3*. BE ^ Ig- r o m 1i O « n (g » tft it 3 0 k g f / 

'^tgji^jt- : •« s L + fiiAn + >t u 

«IAnSK : AC: .-StiJiAc, .«5fei{9 
«t ^ b b : 450 'C ti. Ji 5nO "C ^ W 
P C m- C + S i /3 0 Htn /2 0 + C u/20 ^- N i / 60 1 C r /2 0 
+ Mo/l5*V/10 + 5B (%) 
3?3?lfe'n(l.. C:0. 07— 0. 15>i , Si : 0. 05 — 0. 50 
Mn:0. 30 — 1 . 809< . Cr: 0. 10— l.209«. Mo: 
0. 1 0— I . {10?6 , Al:0.fl] — 0. ]09t;, V: 0.02 — 0.08 
9t>. Nb:0. 005-0. 020 «i ^ ^ ^ L . T 22 PcnA^O. 

fi J: -T. r . © f.r t: ^> I ^ T 60 Ji/. T o <& V > tt t 

n*4{&R.'M^it30kgf /flim= ffl IS O » i» :5 T ^ -a 

»'yas::5?i' : u + ^ftAti +^5^ ^ 4> <: L. 



l^ga^P 4 - 110423(3) 

% 1- -.t =Rr L , T fd P cm;';^ 0. 26 ii/ T T . ^ ST; Fe 

, T£<^»:fia51€-BffiTC tf- J:^T. -f^ « r. i 
-C30?eli!TO(&'.»Wa Jt t . 20hKf/mo-' JE C[) IE 
i^t R e K T 5. j^' f£ tl- O fle *l XSk tf; it SOligf /mn^ 
33: l« t£ '7> iK i& :S T i^- 6 o 

/'I 73 : t<S* f- C ^ L + ^ft A n -r Ift 4 ij 1: L 
L . 

L S K : Ac . VI ± OTjO'C tJt T 
«SAnjSt5 : Ac, .*)i;±AC: rtt' 

5 <: i: L K : 450 *C li/. Ji 550 'C jJ; « 
P c m » C t S i .-' 3 0 + M n /2 0 i C •i.-'20 + H » ./ t-O U r / 2 0 
+ MO/15 + V/10+5B i'?'*) 
WSIfeBqji, C:0. 07 — 0. I5yi , i : 0. 05 - 0. 50 
H. Mn:0.30 — 1.30'^> Cr: 0. ! 0— J . 20 $>; .. Mo. 
0. 10— I. 00 9t; . A1:0. 01 ~0. »0?^'i. N1):0. 005 — 0. 
0 2 0 56 .IT -ft- L , T K Pcm.-^r 0. 26 W T T . SB 
F.i*, 4: :7^^^IST^I»Eft?.^.- ^* o iff 11* ^- *?i W lE L 
i:. «fe . T IE -:d » 'ya 9. i-fc T C c ii J: T . -(S tvT 
fcl' T 3096 WT'vOiRl^Kixtt <t , 80h?f/mm' ?K:<J5 

- S - 

ifi Sf^'-hL i^fZ : Ac, W J: 950 'C y. T 
^tAniSK : AC. .^AU^^c, 'i^.if^.m 
fft S o f U S: : 150 *C U Ji550 "C ^ 
P cm' C + o I / 3 0 f M n /20 + C u /2 0 + N i / 60 H' r 20 
+ Mo/15tV/10 + 5B f%j 
>P45feC3lt. Cu:0. 05 — 0. .'i0>6 , Ni;fl.20-?.. 
00?< , E:0. 0003—0. 0020% . Ti :0. 003—0. 020 iHS 
. Ca:0. 001 — 0. 01 >«! Ofi^/J- 'iilS/o:?; 1 ffl 5 /Hi 2 
HiiiUi'Sr^lTr •S.lfl^RJini, (2i * U ^3» (Tj m l^k 
©«n/cifeP*mii:80kGf/min' ffl «fl O H i£ ft T 

C <'P HI ) 

^^«S''A?t.3:-T -*> . ^^ft.4'0.07H-:»;«Br{i?(5E 

«*5 80kgf/nim' ©. K /J< ?^ ■ .-. S . 0.15 

76 JiO T il5 DO T o i fil ?S m W i\ 1-fe {r » T o O T 



lf.5«i O iuia t T i o 

5 i U IIS fti it i;^ 3f :7c -3^ T ir. rj- , W ft ;> 0. 05 

;:>i * a T :i ' .vft iii a .-^ ^ $ ^ 0. 50 ^- <0 

r i-j (• r Toe:, izmn. in ^ it ^ e 

Of:-- 0. 50 ?6' r:. ei [S i: T o . 

Mn-:i .tri A *i I'k R ± o tr . o 5ife K -r fiK 

l-r T tr {-. jztH^.X- f> v - . a" W S 'i'- 0. oO 

, I . SO ?i M T {I >5i -tJO T 'c ,b . ^ m fJ; . 
tk f*; rU $ --i- c .75 T'.tT ^ L. < .'i t- , t fz T 

» Un :^ iff ft I* 0. ."0— 1 . 80 9s or^ «iis t T s , 

C r U ift A n tfe PI J- . W ^'^li tc r ^. ;i < , W 
S • 0 JO T li -I O 4: ."tf m 7t< -H y> C f»' 

?f- O f£ HH t T -5 o 

Koli 1* A Sfi ^0 . ifi s t> i: L ilit f t ffi r/t ifl? 

r 7c ^ r o -.^ w ft rS'O. \Q%i^mT\i -^in u 
- i 1 - 

Cuu IS ?^ <^ ft . trr ;ji i;^ <i o e _t ^ ir ?r vij 

?r ft 0. 05?^ r^ti itt T :x C C5 J: 

0. 309<J «r «3 T zl? Ijn -r o t m RJl Jjll Xfi: ft L ^ 

-ft (i 0. 05—0. 3096 'A> iGGB t T -o «. 

0. 20 9< ric ?«} "C ^ O -H ?A Ift «i ^ . gr 
. 3 . 00 H ^ € ^. T -S .'jn T e <: .7. y - f}< 3^ /fc 
-S V .. 7.1 . 3 T t ^» iS , L 

■t'- -v T . :V i # -ff i5 : J 0. 20 - 3. 00 H CO Qn r « 

B t-4:i!KaTtftAnii^5t^fj±?r r 7c .3^7 T ^ 

r- // . ^ ^ fl T";^ 0 . 0003 U SS T U ^ O xJ/ ?^ 

nr. 5?'-:, 0. 002u^fi ^L: ^ T vf^Jjnr I t lit 

fl: T c. 1 i.. r- >!? : r . (j ^- fT * :i 0. 0003 — 0 . 00 
7 1 .':t fi.T» iia T£ Fc ^ L, T jjV *f: ^5 SF ¥A\ -v W fr-j- O 



^BIJT 4 - il0423('i:> 

■'i\)^.t'<\?f rK-t: . z< tl . I . CO ^ .(G T /*> ri^ 
.'jn T L- . ;?/ Pi n:- .r -e . ^ r - ., -/ , 

'i O T . Uo Sr H fa \X •> 1 0 1 . 00 -'^ C' © (S ^ T i: 

c 

V {? y ffi G' m ^ . .f<g v ^ i jw L , g 

cr L- it \K ^ y,: ^> Tc 5^ J:- C . r: O ni ^ 
m 5 ;r Is , 0. 02';^^ Ml ± C- ;T= Off rr •!?: T i'r. ^ 

5 r- . n. OS "r; m }iP. T o 1- J?^ ri 'i- ^ A 

o L ,-:»^ r:. T .. V a- TT 3i Jt 0. 0:: — 0 riS :o #D iiK > 

NhU fS b'?. ft it! ^ It n IFI 1- ?r -r -Tr. -r- r ,1^. ^. ^ ^ 

o jii ^ f# ^ J - , 0. iiur: % i;- ± ijn jZ- -i^ 
* . o , * f ; . 0. 02n 9^ ^ « ^. T v:s dn -r ^ ^ rf i'- 

.005- 0. Ol'O 'r; o ^ T ~^ 

A 1 i.-t .na IS? 7c r:;^ r ^> o . & a ;> . 0 1 -tft rii 

J; ? i?i :!/ < . j. , o. j f.. 45 ,r_ x 

3^ .'jn T > . in ri © it 1- rc r « L .i? ^ t 

> A I # ^ S i± fi. 0 1 — 0. 1 0 O 12 [ffi i- T , 

c:<?)ft!i(z.. Cu-, Nj. B.. Ti, Ca^-c*li>;J¥. B 

- 1 2 - 

$>'2>o ^ Wft.'^»^'0. 003 -c.n .bo + r-y.'V 

xJl 3t ilf n T\ ^.t:L .. 0. 020 ?i> ^ j@ ^. T sfi Jifl T 

Caf43|:#S<^Tr:1S©2*<t ik('Pffl tiff 5^7?^ 
-e- ^ -i- :>r ^, i)^ ^> n T . ^: > 0. 0 1 0 

B A.r.f^m-r o J: vMi^c j'Ai :i <i: mt±yj<'ii; <t 

T o L -? T . C 3 ^i- a a 0. 00 ] — 0. 0 i 0 9r; 

$ -. Pcro :* 6 Jg -f- lia t!^ > I. T . 5?, 
t n: < ffJ .r n T I • 5 .'inK 1^ f /rm: ' ti}. iB) m ifi: 

t m cT/ m p(i T S /: A . 0. ^f-.^t ill T ..t 

17'. T -o o 

?X* iz, -^^^mztz: i'j z R I* .'^i ft -7- 1 • r «ft w\ r 

J f , '"^ ^'i ij£ yj rL'r t^; p.(? r(? a? jt? nn -r ^ 

^ 'V (t . v(i t ^.i'frrJRW.'O ifOk R f . mm - 
?r, ^: iffl »5 i: IS} ?f C ro • 0. :• 5 iC- M ^- II • .. 
i': I - t'- f>ii ..r-e IS .yp •_. i.i' -i-. »•? l.t it t : V: 



— 150— 



- I .1 - 



BNSOOCID <JP 404n0423A_l_> 



^VA]^ 4-110423(5) 



«:-U, O + Q- 4-T. 0 + N* + T. N + 0' + 
T CD 3 ffl SI T * * , 

0 : AC, /r?. Ji;. ±<oi§,m tj- "::> o:, n ?jn »v iji a n 

N : At) .^.W Ji<?5SI£r'(Dti£$ L 

rr : ~ Jii is jp: T o m a .-'j: t 
T : Ac, in « o T a: -iii # t 



1 5 









It 






'h 








'tt CE 1* 


r 


Si 


Mn 


P 


S 


N) 


Cr 




f^n> 


Al 






0. 11 




0. 51) 


0. uC«4 


0.001 


2. 00 


O.bl 


0. 5S 


0. 015 


0. u30 


o.:-5 


C -r Q- -r T 

C93o*c) axo'C) cson'C) 


0 + N- +T 
























0 + N' + T 
O30T:) (730'C) rsoOT.i 


























N + Q' T 

■roso'C) <:73o'C) C5oc»r*) 





T - -r < 1- ■ h CWjSLA-n 














T 




IS? 







^51 ^ tti 








p+O* +T 


6=1. J 


78. 1 


S2. 1 


Q + N- +T 




76. 0 


72,0 


N + Q' +T 


r>3.G 


32. 0 


77.0 ' 



— 151 — 



BNSDOCIO <JP. 



4041 10423A \j> 



IB C 25 m 'h^'j^U ^ iz^ N + Q ■ ^ T & CO 
«^£D^. Pcn;0. 259« <Z/6;i^T . aOKgf/oin* ffi <D 

CO E {1 f^. '5 n -'JO,. L ^: ^. r.. fWi-ia Iffi 7? i$ 
. N + Q ■ + T fe- CO /j^- Q + Q ' + T i 

{i . iS. li' b — mX' i> A- , N + O ■ H- T 

7 J. ^ -C h + / < - 5 I- ffi T *5 0 . c 

s:?!?-L/-:i--;5.^-j--i- h4>© cat*, '<-7-r h 

»• S fi? L - :z 7^ -i h CTjy^ .^^ ft i^c U 7z iJ- 
T.. ii#0 C ildfefixT ^ ^ -< h 

( - Sn A- ^ > tt ^' j - ) O ii!C ^ r-/ iRi < . ^fe (* CD 

ffi < ^* t o t ^ n e o 

, Ji IcLO f>x jriJi {- {+ 5 vjg JK «i HI 
SI tfj fl o I . T 'ji T 6 o 
t<5 =b L N J jg S: o ^ T <i . /u x > -•i- 

-17- 



h '?^-( i- ^ I fj. k: CO 5j fi5 /S O i 3 ?fi ». 1? 
^ tt , -r re- ■ A IS 5fi i?. T c to i- , H it T - 
:?L -f •^ -< Mf.:{: T ^>fiy'?g.-^.-^> 0 , Ac tJ! Ji i r 
L:>L. ^> X 0 <i;5IfSKT.^ ifl ?a 

T t « 

Jft A *i ( Q " ) }g E (I I > T il , J. "7 K <r 
^fi?. e Ti- r t£F.l f^: Jt t T ."c ii> tr . " tS i« i^, E . 

T ''i t-> t? , Ac t * 0 ± Ac : 3tT ra c- t" 

»i£a a C 4: T ^fe U i« <R 'T' o .r£ ® C> :?} ^ fg: fil L- 

t*SJjr:TJ19T2 L < nil':^-i6450 "C y. J: t T « o 
— n > 550 V; 43 ^ 'i» t SOkg f /mm' « v7> S^fe 15 A' fij 

aqfl C t^. t-j * ©IS i=k ffi n {RF* ft H:i50kcf / 
-18-" 



(IS? 3 - 2 SrllftfrK-r *o 



^f^-V- A li.0423(7) 



IZ 


































.C 


Li 


fcfp 




Ni 






\- 




E 


Ti 






f-.-m 






A 


nil 


(1. r^: 






1'. Of J 


O.bl 


0. 5;? 




0.015 








0.030 


«). 1"5 






B 


0.13 


0.2£ 


O.CG 






G.?4 


0. 3rH 


ci. o:<5 




0. 'V.) 1 






0. Or^ 


0. 2f; 




C 


n. ]4 


0. 15 




n. CO 


0.95 


0. .10 


0.27 


(i. 06 




o.fKur. 








0.25 






E' 


0. 12 


0. 2.1. 


1. )0 




1. 10 


' 55 


ii. 4fJ 


0. r«31 


o.ros 








:i. 027 


n. >■ 








0. ]} 


f). 2C; 


o.f/i 




2. CKj 


0. -5] 


0. j5 




0. oir. 








0. 030 


0. 


5G 


Jt 


r 


0. }l 


2': 


0. CO 






0. Gl 






ri.0i5 








0. m 


0.x 






G 


0. ):i 




0. ^3 






0. 7^ 


0. 30 


0. orif. 




(1. IK-1 1 






0. Of.'. 


0.2. 


.70 




H 


0. 1 i 


0. 15 


0. 




O.^i 


0. 40 


n.27 


0. (M5 




0. 0015 


0. 010 


0. 0020 


. 0.033 


0.2^. 


::(? 






11. J 2 




1. K) 




1. 10 


0.55 


0. U) 


A 0:^1 












0 2^. 





^ 3 - 2 S 











5B 




IE 




1 

Y S 


T 






A 


N+ 0' + T 
•:930V:) (780-C) (s-xrc; 


fcs'i. 6 


J52.0 


77.K 


on 


B 


Q' + T 

(•j50'O (7go-c> (m'O 


ej. 1 


82.3 


77.9 


C 


K+ 0' + T 

(■:^:i"C': (78a'c> C50o"C> 


62. S 


SI. 0 


T7.5 




D 


N+ Q' + T 
(93frC> •:780'C> (52^0*0 


W. 5 


U\ 


76.7 




E 


Q ^ CS -h T 
•: 030*0 (7S0*C> 'TODX; 


N. 1 


7-6. \ 


R2. 1 


It 


F 


Q+ N" + T 

(m'c> (li^rc- (miXi 


i 

51. 7 


76.0 


72 0 




G 


0+ 0' + T 

oS'yc) (TJjnx.! -i-iso'C) 


fy. 2 


77.5 


S2:i 




H 


Q+ 0' + T 

(finnv-} .;7s.rc' fsoro 


S2. 1 


76.3 


3).l 






Q- + T 
ifWi'c.. '7S0'C> •i^rn'c^ 


f.2.^^ 


1 

1 „ 





• :? 1 - 



?n 3 - 2 >> 'a 7 - , 5d nn ;^ .•^ — 

D u rn h aOkgr-'raiT.-' ii/. ji o ^li^iF. o c sns-. itr 

+ Q ■ + T a:- T C ^ i/j , H- 34: K /jv ^ t 
( 5£ qJ! iR ) 

p;?. i^t it 80 W J[^.: T T' .'S? tn r± crj «f .n soKb f /mm' 
33 to « nl fife T iH. S t I • « *r *z ih ilk -fr "*|- T 
5> I O - iSj « c 



?f- ih mi ., /t. ; h p j'f i« rff 



BNSOOCID- <JP 404nO423A l_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 
Q^DED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



yi LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: \ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




